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PURPOSE:To simplify the temperature control and save the energy by providing a gas cooler between the 
low-stage delivery gas pipe and the high-stage intake gas pipe of a two-stage compressor having an 
economizer used in a constant- temperature device such as a semiconductor environmental tester. 
CONSTITUTIONS two-stage compression refrigerating device 3 having an economizer provided with a 
gas cooler 23 between a low-stage delivery gas pipe 13 and a high-stage intake gas pipe 14 is provided 
with a temperature sensor 6 and a temperature controller 7 at the cooled liquid outlet 5a of an evaporator 5, 
an expansion valve 19 and a liquid feed valve 25 to the economizer and the gas cooler 23 on branch liquid ' 
pipes 18, 24 at the outlet of a condenser 17, signal lines 26, 27 connecting the expansion valve 19 and the 
liquid feed valve 25 to the temperature controller 7, and an automatic valve 10 connecting a signal line 
between the branch gas pipe 9 of the gas cooler 23 and the temperature controller 7 respectively. The 
liquid feed to the economizer is stopped by the set temperature signal of the temperature controller 7, the 
liquid feed to the gas cooler 23 is started, and the low-stage delivery gas pressure and the high-stage 
intake gas pressure of the two-stage compressor are made equal. 



Inventor(s): 
Applicant(s):: 



NAKAYAMA TETSURO 
NISSIN KOGYO KK 



Abstract 



Data supplied from the esp@cenet database - 12 



. ./abstract?C Y=ep&LG=en&PNP=JP62 1 3 1 70&PN=JP62 1 3 1 70&CURDRA W=0&DB=P AJ&.9/1 3/2000 



mn*mm* a p> m & HI # I* & $g (a) (iuwmim 

^W¥6-213170 

(43)&B!B ^6^(1994)8^2 0 



(5i)inta. ! m&am irft&m&H fi gffi^&Br 

F04B 49/06 34 1 A 7609-3H 

F0 4D 27/00 1 0 1 X 7609-3H 



# §l2&EG9ft2 OL (£ 6 H) 



<21)WH#^ 


#^¥5-5005 


(71)fflSA 


000226703 


(22) USQ 






B*rfti!ttSe£a: 


¥l£5¥U993) 1JI14B 




^E^AK*^Etf>±A3TB 2 #4-^ 






(72)3813)53 










ftm&SSrUKfi 2 TB 6 -22 






(74)ft^A 


#«LL SLa W2«) 



(54) mmozmi 2stsm^mmm<D^m»m^m&z^t<oms 



(57) 

#Xf W<D# x ^ -^-Jc «fc 0 «aa»JW©flS5Efl: £«x 

t«fis] eautttj, istsKA^^t i 3, i4ic#x 

J&StgB 3 O, j£|g3§ 5 OK»SISg#:fflD 5 a KiSS-fe 
6 tia«iBgis^7, Stgggi 7fflaco^KjBt^i 

8. 2 4<CX3/V-f1f-t^X4'-7-'v©KS^X 
li*&&#19, 2 5. fl«ISS5ff,hl£fg#XttJ&j8#£ 
a«$-r-5ft^tl2 6, 2 7. •tt*f-J~V>#W3*.<g 

■en-?n«»?, iiflfiaffittwgijgiiSfi^Txn/vi' 

If — >*&IK£#itU tfX^-^-^J&iSSBI&U 2 
5. 




-495— 



(2) 



13 17 0 



»±tZtt<b\zXX>7-5 v©JS»££BBS&U 2® 

ffistsweseta^x £ # 7v ? — 5— £\ ssEiettofi 
«!K©S;fc©#x£ 2 ®mmi»c>mmgtAJJx ! gm^<R 10 

cis^2] *m<mmmmmm%f<Dmu&m\zmm 
iz®&njmyimmmmft*mi% mm%o>i$mtiinizm. 

Vfft 2 *<Dftffi6L'gco*:n?tHZX.Zi J v-f +f-i:#x 

x zi / v-r if- 1 ut. t> - 7 -^<owmx.\3&wt# =& 
&«rt-sfi^*i£Rtf> ^x^-7-ic2i*ffi««<Dfi 

t^at-r^. 2gffi«g?&^g©§as!iw^e. 

[0 0 0 1] 

[^|gJL<0?i|^B^»] 0 6 0 "CoSfiAi 5 

S*IH©»§Hft«:fc#LT±0. 2'CO^STKiaS^ 50 
fffltixnyy-ff-^u 2 gj£lg«©fi&nfcbb 

tfxe i M§f& xiiT. ff&aisf sie^ jc a x ^ - ^ - 
[0002] 

[&&©&?&] se*-, -©afsia&Bc^^Tte. m» 

[0 0 0 3] ife. £««Cd<D«lfiSEBCtttt*4i 40 
ft© 1 jcftSgfiXfi 2 7cftSfcgB©@UBa*gg fC^*. 

[0 0 0 4] 

fc*>©T«, -£©J»,& (-19 5. 8*0 #*ffiHjtJ&, 

[0 0 0 5] ^LT-€-C0mS*S|J»h-^-^$#ffiL, 
TWAfi-St:, -45t:, -5 5*C^©— 



[0006] ^vfttbmft&momwiwvK . utic^ 

[0 0 0 7] *nc fifigli;ttfi»,ti9 3>^7C 
K J: U fiattBoDi^io^-xh^ 

ft. 

[0008] zttmmmm\zft*:'j&iio 1 ^^f X 

ti2yt;}£agfi&&fflL.£:t>©-m, fFSgfi:^©ffi*S 

feafeTOKtt&a&Bejft 3 0 ftm-cmu: c BUB 
[0009] -e©&a6K»aEftwpjc»ns3«©»a[tt 

^Sr?T-r-5f&J«ffilit8*^ST. 1 TcftSi^a-m 0 ~ 

- 3 oroBJEJBHiSBBjElBtt. -30- 60 "0(75 

&&tiHTI4 2ibEtt«ejak>Si&£*s*r). gfi»J« 
mzt£Z'K&tfi3b~>Tz. 

[0010] 0^0, ccoattjasst3:/j^«T, ft* 

ft*#ifc*M9*;S<, l^ft#3£BXtt2 7cft«3£B© 
[0 0 11] *©fc»fcsMWMMB*jSi»£i;. tSl^iag 
[0 0 12] S<=.C27CftJt^fi{C^lriXt>ra«©ft»[ 

[0 0 13] *fBK«¥SN^««6fciig^©tIMgiB 
2 aEE«»BBBKJ3l*T, SftJtSgcDffl 

BBWOfflBfci^x.*;)^— 2 msm 
%tm : &m<D®mfflWj}i&Rtt(D&m : £m&-t2> z\t& 

[0 0 14] 

fc*»Mtt. ¥tt^£RJfcgB*e>fifi£B£«eft?- 

*x3/v^if-&wl. 2aa£ite«©(aaqtaj^x's 

i A^f X« &m$T Z S>S\Z 137, 9 - 9 - ft RW 

«c mm a urn tumr * ras-t >-y— t«s©ias icb 

%RJBftBAMBB«K(^«. 

[0015] tvrmmm<o^mmmz2^^m's 



—496— 



3 

[ooi6] s&seiaKags^xn/^rif-a.tf&n 

[0 0 17] %Zi?-7-fr£>ft1&T2>ft&%Z 
[0 0 18] -€-L,TmSI8a5tf^6ro. Si58fg<Dtt««3I 

[0019] ReaKAtfx^fiiKosnfctfxs'-^- 

©S*©#X £ 2 &JE*8«<Z>S5R!KA#X<£ffi!K©A;* 
[0 0 2 0] 

mm] *mfrmmttzik&m i ^©fiasB 2 cwb-t 

*X3yr-f-if-4**-u 2REfe*8©ffi&tfcii};!f 

1 3 iis&®A#xtf 1 4 &a<e-r<&E«f 1 5 \Z13 

X*-5-2 3«Sft7t2R£EjBI?&*Se3{C^HT, 

-eoas&sg 5 nvmnmt&u 5 a icg«t;tKmpiajg 

[0 0 2 1] •?-n(rJ;DX3yx'i'-tf-4 tUXt?-? 

-2 z\zmmvtzw&m\ 7 mne> 2*v>ftm&. < & 1 

8 , 2 4 ic^fc Lfcl»^#Xttj|i&iBc# 19, 2 5 
«2 6, 2 7 Sr^-LTME8L-. X3/ vT-tf— 4^CD>& 
*£#JtU #X7— 7-2 3<\©!&S££BB$&U #X 
f — 7— 2 3*^fiSKA«Xgl 2-^©#lg#x , g9 
©StWM OS-HK. 

[0 0 2 2] T<5t 2gffitS*8 0fia«:m^X^l 3 
<E>©#X 1 7©dlDd^»telgS2 4 

br^36#xttf&^2 5^eftjf&$n-5iaasj5i^x 

3£:frLT;ffXfcU ffi8»A:ffXgl2<N 

ifaA"3"5>. 

[0 0 2 3] -e-LT|g)IJStll8<DSaKAE*«^X7 
-7-2 3*>£cD«J8i§l 7diD©#lg«c<g2 4£j&T 

ftl&$ns?&*^^xfl:b&JEE^ic < tr)±#L. fig 
ffiAEE* tte&etfcbflE^&urag:® AE*:Citpi-ffi^ fc 
ttZtztb, figfflHACD^XiEEiSg^ffl^fTfcnr. #XBE 

[0 0 2 4] #X£- 7 -2 3frS>C9#XK> 

rt. ^-tt£*t/fe-pfcttiltti|8C0fiaKAtf*tfiai± 

#X1¥1 4£®AS*V *8toBTH-*SnTrt»ifcW 
tfX'gl 6^6.tttSS81 7 
[0 0 2 5] J eofcS&2SBEJgt88©ii5gEA7?XWl 
4-v©*fxa«M'>L, iS&tttfl)E*j«<£TU 
«8<D?&Jtlg*tS!l*«ffiafflA©35XJE»a¥&t^l§ ^ 



( 3 ' 4$B§¥ 6-213170 

BUM B © # X S<D«4>fl-<3 £E*£t**-*- -5 

[0 0 2 6] -©IB©Hffi*KJ:*#*«!);(iq|& 
«. #X^-7-2 3-CJ^SJ-r-5ili:C«i;0B&il:T# 

[0 0 2 7] 

[0028] hi it^mmmmmmmcomi^^r *> 
&gte»© *> 03 umk&m 2 aEEtt^^scQ 
[0029] i \3.*mtimmMmm&-v, &me>2&&. 

[0 0 3 0] ^-^rosstfi. ■ztL?ti*m#<n%& 

-4 5t. -5 51C-C, tn^t\± 
0. 2*C(D«SS:ai»UTiS!SJ4 8^II:It)T«»t5 

[0 0 3 1] fl/Tt- f-f>^-AHT#ifl:SS 

[0032] 3\t*&ujnz&m?zxz?-7-$ : mm 

bfc, 15c»^S^C*tS2S)3E*l&^SeT. 0 3 
fc*"r«6*©|BI 1 7n^«Slg^^^:-5 2ffe£E*8?&«iia 

[0 0 3 3] v-flf-T, rtSPt«i$<D2a 

BEisa 8 (osatttb^f x§ 1 6 Agassi 1 7 s^lts 

33 [0 0 3 4] *VT&t88£l 7 CDtii QiC»ltfc 2*CD# 
KftSl 8, 2 4CD-#1 8 .tOxny^-fif-fflcDK 
5§#XttJ&«^l 9&^LTSCJR<gf4 aO^tciSffi 
UTl&Sc'ff 4 b*^««&-r-5. 
[0 0 3 5] K«*&$nfefiajg|ie^W4 a^OSflE 
«f*6»b«l**V». #XftiLT;tfXttiD4c ±0X3 

/^^tf-M0^x^2 oici*n, *&fi§fgi 7«fco«iS 

[0 0 3 6] 5«JH|g3§T. X3/T<-tf— 4«t OOii 
flMME*2 1 ICttg«*S#2 2^bTSJSL, g& 
40 S#2 2-Cfifftft:t)&a?&Sl»|c±cS»**U, 

[0 0 3 7] 6 W:fej8i&88 5 ©ttJ^S&teffiP 5 a 

T, &Ma 5 acoja^^tU-r-S^cD 

[0 0 3 8] 7ltt*«flM*>tf-6£*H«Ufc. ffi^W 

S9g5ff7TC5g:^iag (0 3 0 , C<D|8ffl©iaS) 

[0 0 3 9] 8 tt 2 &JEflt«T. fcfX h >*f |^tta*< 
2 : l©-?n^nfiaffilAtiSaflJBCDEEfi5«^e»^ 



—497— 



(4) 

5 

[0 0 4 0] ^LT2l^£tt8CD|£g:lltllJ#Xfifl 3 
[0 04 1] 9te#«fc*rxST. «<SSfif8:a:tiJ#X<Br 

i 3 ties® xtfx'g 1 4 saigbfcffi'g 1 5 \zm-ttt 

3^e.^lKL'fc'bODT. ftSSSrSBl^l 
0 Sr^-LTflfB<SSKA^X^ 1 2 I^ITr*. 
[0 0 4 2] 3{rti««g|l 7CD JW 

1/Tin y-7<if-4 testes nfc<£fi*K£xn 
if-M0;*fX@2 0*iSiT««&T^. 

[0 0 4 3] ^-UTIB15}-»ffi«2 Ai^OMRm^mm. 
ftXtetSmK>2 5 Sr^UT^ffitLTSt&tfX:?--? 

-2 3K«*&-r*. 

[0 0 4 4] 3JC^JS^nfcfim 

^fieaetm^xs i 3*^s&«a#x«i 4^cd# 

X*>5*i£#^. e#l4«X^LT^E^Xfe?&ai-rS. 

[0045] i 0tt&a-&#x < t9t;::fr«L;fcgft# a) 

ffiS-fe>"*J— 6 t. feiSS5if7<fc 

[0 04 6] 2 6, 2 7«^«T. iaaSBS5fh7t^ 
3§#X«:*&i8c# 19, 2 5 fciE-n-ettijSSILfcfcCrC. 
ia^-fe>-S— 6AilS5e}ajS*«ifcb-r-£.t. 8iiS&tt7<fc 

[0 0 4 7] 9S01St>*- 6*tffi^fiftS:^ttlf 

X3/V^1f— 4'x<Dj&8t£<?jkU #X?-7 50 
-2 3^©l6i«£MteT*. 

[0 0 4 8] ifLT^^-7-2 3^5ftMA^ 
®1 2'MD#&#X'g9K5>#L.fcg®>#l 0 6ffl<A> 
(E&KAtfX^l 2i«X^-7-2 3IH%ffiailt 
ffi#X« 1 3 fttf iggftAtf X-g 1 4 CDJEETjtt^ l- < 
5. 

[0 0 4 9] Z.<DZ£\Z£r)2m&1&m8 0>&mWA\t 

ka. iitui^x^i 2, i 3ffivm*gftm&?Tt>-rs 2 

[0 0 5 0] rcfli£aMBT?©EE*8f£fim#X:7-7- 40 



^M 5 P6-2 13 17 0 

2 3 <Dg*S28 1 7 UP*CO»«aMf 2 4 i DttSB^Xtt 
J&fefcfr2 5*3>LT#il&;*nS;tfXOrt. <£&KA#X 

« 1 2 tfiattoitfxtf i 3 s^eKA^xe? 14© 

^L<Sofc^XEEJBt±tD3f4«lCD^X*»ffitean-S>. 
[0 0 5 1] Sjfcl^EEt&ofc&tfX^l 2, 13, 1 

4 \mft& 5 syia / v-r if- 4 coj&fi?? tr 
[0052] zntkmrte, eattasstiefSttms 
mmzftBiL. 2S)EE*B«8ofiaffl]A©sg©jw(±^r 

[0 0 5 3] #C^SS5©tt#ai8&«:fciiP5 a^M 
6aiRg5£iBgfc£JSLTV>fc^«^Ctt. a 
SSl«58i-7ttK3em««^^U^Vi^€,. a»j#io 
«HMU ^la^ttl 9£HlSjtU N#2 5£ 

[0 0 5 4] r©^tKiD 2®EBRg«8C7>eS(B9A© 
®A* ttm^XWl2, 1 3 0^XHEJiRfft^e-T, 
SSfijA 2:jS®fiJBjW»rrSS£*iI 0 CO 2gffifitfct 

[0 0 5 5] *\sTft&m'g2 A&ftLTjJ*?-?- 
2 3 iCit&jS-l+r. 7>«cS£«f 1 8 LT«I83§ 1 7 til P 
©&J9Ei8ttlge«#:mi&SE# 1 9£jgTXn/-7-fif- 

4»rj&«$n-5*>e», »&ffiW4 b^ees»«4 a*m\z 

[0 0 5 6] gSfiaffittG^^ aftaBcoKJESU: Dft 
ffcj&fc^. #XteLT;tfXttlP4 cfcOxny^-rif 
-IS 0 #X§ 2 0 ICSEtl. g«g§§ 1 7 i 0 ©SJBEiR&ja 

[0057] svzmftSss oWi$m fafrmns ao^m 
y i- -tf-* wr s #x * - 2 mmm^mmm 

[0 0 5 8] frlZ&&V)®mmW ! S:?Tt>t3:l* ( 1 0 0 % 
D-H) 2RJEE««£fig«A£7>D--HLfc2aflE 

[0 0 5 9] 

[*1] 



—498— 



(5) »H¥6-2 13 170 

7 8 





1 0 0%v- h* 






wms. 






S& ti 




® ts 










A 


C 


B 


D 


B/A 


D/C 


4 O'C 


• 

- 1 O'C 






6 5 8 0 


2. 5 






*t 


-2 0 






4 2 0 4 


2. 1 






ff 


-3 0 


5 9 0 0 


4. 7 


2 3 7 6 


1. 7 


0. 4 0 


0. 3 6 


rr 


-40 


4 0 0 0 


3. 7 


1000 


1. 4 


0. 2 5 


0. 3 8 


rr 


-50 


2 4 0 0 


2. 9 












-60 


1300 


2. 3 












-7 0 


5 0 0 


1. 5 







[0 0 6 0] u«J:5i:, ^H^O®a«!lT>P-K« 

[0 0 6 1] 3 *^?H<7)2©EEI8??r&gM 

mWOM&l *mWl3.Ek±Oi:5Umi$.*:*%-rz>fr 3 a 2 ©JE*g?&aiglM 

mfe&m<it&mi8^ (o — 30*0 s^k, m. 4 xnyv-fif- 

T^if-4(c«&?s-a-r. B8^f-7-2 3tc«&« 4b ms® 





5 a 






5 b 


#XitiP 




6 




[0 0 6 2] -?-brilSailJB©^«tg*ttO 3 O'C 


7 






8 


2gffifig« 




9 




[0 0 6 3] Sfe2©ffil®«8 0figffiiA*tBE«{i:lP5r 


1 0 






1 1 






1 2 




[0 0 6 4] ££C#fgWI<D2®ffiSg«8f;}:0- — 3 0 


1 3 






1 4 






1 5 


gee 




1 6 




[@ffi«ffi#ftSl^] 


1 7 




[mi] *ftwv>*m#mm&8imm<»±m£ 


1 8 






1 9 


xp y -?-(*?-mmm&x\mitx& 


[0 2 ] *5§<5]CQ 2 ©EEtg&&ge©#&^iKB!TS> 


2 0 






2 1 




[S3i se*co2a J Eie} i &«^s^^ttEgsggta-cs 50 


2 2 





—499— 



9 

2 3 JiXi?—?— 

2 4 

2 5 tix?— 7—mm&ftx\*teietfv 

2 6, 2 7 fg#« 
A ffigffi 

[HI] tS2] 



(6) f»H¥6-2 1 3 1 7 0 

C 3>^T 
D 

H t — 7"i' >^>»W-A 

S JS^A 

T fXhV;F 



[03] 




—500— 



